Functional magnetic resonance imaging (fMRI) studies of early abstinence cocaine users offer information about the state of the brain when most cocaine users seek treatment. This study examined the relationship between pretreatment brain function and subsequent treatment response in 19 treatment-seeking early abstinence cocaine-dependent (CD) subjects. These subjects and 14 non-drug-using control subjects underwent fMRI while performing a working memory task with three levels of difficulty. CD subjects were then randomized to treatment studies. Results showed CD subjects had significantly lower (random effects, corrected for multiple comparisons) brain activation in caudate, putamen, cingulate gyrus, middle and superior frontal gyri, inferior frontal gyrus pars triangularis and pars opercularis, precentral gyrus, and thalamus compared with non-drugusing controls. Within CD subjects, thalamic activation significantly correlated with treatment response. This study shows CD subjects in early abstinence have alterations of brain function in frontal, striatal, and thalamic brain regions known to be part of a circuit associated with motor control, reward, and cognition. Subjects with pretreatment thalamic deactivation showed the poorest treatment response, possibly related to thalamic involvement in mesocortical and mesolimbic dopamine projections.
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Introduction
Research on cocaine abuse has used brain imaging to examine differences in brain function in cocaine-dependent (CD) subjects. Brain-imaging studies in CD subjects that focused on the long-term effects of cocaine use have studied cocaine users after a period of abstinence ranging from 1 week to several months, and have shown differences in dopamine receptor availability and lower metabolic activity in the frontal cortex that persist for months (Volkow et al., 1992; Volkow et al., 1993) . Other studies measuring brain function within minutes after a dose of cocaine have shown that cocaine acutely affects brain function in a wide distribution of brain regions including, but not limited to, regions involved in reward, memory, and decision making (Breiter et al., 1997; Breiter and Rosen, 1999) . Studies focusing on the state of brain function in cocaine users during the period of early abstinence (ranging from hours to days after last use of cocaine), in which the subjects were not intoxicated with cocaine but often had urine drug screens that were positive for the cocaine metabolite benzoylecgonine, have also shown differences in brain function between chronic cocaine users and controls (Volkow et al., 1991; Kaufman et al., 2003; Tomasi et al., 2007a,b) . Brain function measured in this early abstinence period after cocaine use may be most relevant for treatment studies, since a majority of outpatient treatment-seeking cocaine users present for treatment research in early abstinence (Sayre et al., 2004) . Using positron emission tomography (PET), Volkow et al. (1991) showed that chronic cocaine users who were within 1 week of cocaine withdrawal had higher rates of regional brain metabolism in the basal ganglia and orbitofrontal cortex than normal control subjects. These differences were not found in subjects who were studied after 2 to 4 weeks of cocaine withdrawal (Volkow et al., 1991) . Studies using functional magnetic resonance imaging (fMRI) have also shown differences in brain function in cocaine users who were in early abstinence. fMRI activation in the cingulate, presupplementary motor cortex, and insula was significantly reduced in cocaine users while performing a go-nogo task compared with controls (Kaufman et al., 2003) . More recently, using a sustained visual attention task, Tomasi et al. (2007a) showed that cocaine users in early abstinence had hypoactivation in the thalamus and hyperactivation in occipital and frontal cortices compared with controls. One of the few studies to examine brain function during working memory in cocaine users showed that cocaine users in early abstinence had lower activation in the mesencephalon and thalamus compared with controls (Tomasi et al., 2007b) . The authors pointed out that these are brain regions where either dopamine neurons are located (mesencephalon) or are the target of dopamine pathways (thalamus) (Tomasi et al., 2007b) .
